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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the bonding strength of an LED by making 
recesses in the regions above the bottom face of a substrate at the opposite ends 
thereof to be soldered and forming a metal layer composing the electrode pattern on 
the curved surface of the recess. 

SOLUTION: Semicylindrical recesses 8 are made in the opposite end faces at a 
substrate part 3 in the longitudinal direction thereof. The recess 8 is made above the 
bottom face while traversing the end face. Metal layers are then formed across the 
opposite end faces and only the concave surface of the recess 8 in the metal layer is 
subjected to metal plating. With such a structure of LED, solder 9 enters into the 
recess 8 at the time of soldering an external board and a bonding force is generated to 
press the substrate part in P, Q directions thus enhancing adhesion to the external 
board. Consequently, the bonding strength of LED can be enhanced. 
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* NOTICE? * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the horizontal luminescence mold LED with which it has a luminescence chip and the substrate section in which this 
luminescence chip is carried, and said substrate section is perpendicularly fixed to the external fixing section. In the horizontal 
luminescence mold LED with which it comes to take about the electrode pattern for performing electrical installation of said 
luminescence chip in said substrate section even at a rear-face side, and soldering immobilization of the electrode pattern of the edge 
of said substrate section is carried out to said fixing section A crevice is formed in the field above said substrate section base so that 
a* pewter may press these both ends to said fixing section to the both ends to which said substrate section is soldered. The horizontal 
luminescence mold LED characterized by coming at least to form in the curved-surface section of said crevice the metal layer which 
constitutes the part of said electrode pattern. 

[Claim 2] the horizontal luminescence mold LED of claim 1 — setting — said crevice — the flat surface of said fixing section, and 
abbreviation — the horizontal luminescence mold LED characterized by becoming as a boiled-fish-paste configuration which crosses 
the both-ends side of said substrate section in the parallel direction. 

[Claim 3] In the manufacture approach of the horizontal luminescence mold LED of carrying two or more luminescence chips in the 
substrate section by which patterning was carried out, performing wirebonding, carrying out cutting division for every luminescence chip 
after that, and obtaining LED of the horizontal luminescence mold according to individual The process which forms a through hole in 
the both-ends part which serves as the soldering section of LED according to individual at the time of said patterning beforehand, The 
manufacture approach of the horizontal luminescence mold LED characterized by cutting said through hole to coincidence at the time 
of cutting for every luminescence chip, and including the process which makes the curved surface of the through hole after this cutting 
the crevice which presses the both ends of the substrate section of each LED in the external fixing section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip LED of a horizontal luminescence mold especially about the luminescence 
device used as the light source of various display panels, the back light of a liquid crystal display, the light source of an illumination 
switch, etc. 
[J3002] 

[Description of the Prior Art] The conventional semi-conductor light emitting device is explained with reference to drawing 4 and 
drawing 5 . Drawing 4 and drawing 5 are the perspective views and sectional views of the horizontal luminescence mold LED (it is only 
hereafter described as LED) by the conventional example, respectively. As shown in drawing 4 , the horizontal luminescence mold LED 
100 is being fixed with the pewter 103 to the electrode pattern 102 of a substrate 101. the reinforcement in which the resin coating 
section by which 104 was prepared in the chip luminescence direction of LED 100, the metal plating section for the pewter connection 
with a substrate etc. in 105, and 106 were prepared to reinforcement of immobilization of LED — public funds — it is the group plating 
section. 

[0003] The manufacture approach of Above LED is explained with reference to drawing 6 (a) and (b). Drawing 6 (a) and (b) are the plan 
showing one production process, and the sectional view of LED of an item, respectively. First, as shown in drawing 6 , on the double- 
sided substrate 202 constituted so that the electric flow of a front flesh side might be taken by the plating 201 formed in the wall of 
the slit section 200, two or more LED chips 203 are arranged, by money 204, electrical installation and after closing by resin 205 
further, a dicing cut is carried out in the direction of X, and LED according to individual is obtained. 

[0004] Thus, if a dicing cut is carried out in the direction of X, in the cut cross section (Ath page), a deposit will hardly remain. This cut 
side (Ath page) is a connection fixed side to a substrate etc., and does not contribute the cut side which does not have plating in this 
way to immobilization of LED. Therefore, also in drawing 5 , a pewter 103 will not enter the gap (Bth page) of a substrate 101 and 
LED100, and immobilization in the substrate 101 of LED100 will be performed only in the metal plating 105 and the metal plating section 
106 for reinforcement which were exposed outside. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since according to the LED fixed approach shown in drawing 5 there is no metal 
layer in the component side (Bth page) to the substrate of LED etc. as mentioned above, when it fixes with a pewter, pewter 
connection will be made only according to a field perpendicular to a substrate. Consequently, there were the following problems 
conventionally. 

[0006] That is, since there was no metal layer in the base of LED100 when performing soldering by the reflow method especially using 
a cream pewter, there was a case where a location gap of LED arose. Moreover, after mounting to a substrate 101, when the mounting 
substrate 101 curves, the problem that LED100 drops out is. 

[0007] on the other hand, it is shown in drawing 4 — as — the luminescence side of LED 100. and an opposite side — reinforcement of 
a dummy — public funds — although there is also a method of forming the group plating section 106 and attaining stabilization of a 
location — this approach — this reinforcement — public funds — with a substrate, since the group plating section 106 is 
perpendicular, it produces the above-mentioned problem too, and it does not become fundamental solution. Moreover, a problem arises 
from needing the excessive soldering section also in tooth space, and it leads also to a cost rise. 

[0008] Moreover, in order to prepare a metal layer in the base of LED100, after carrying out the dicing cut of each LED, plating at the 
pars basilaris ossis occipitalis is also considered, but since it will plate to LED according to individual, a routing counter increases 
extremely and it leads to a cost rise too, it is not desirable. 

[0009] Then, the purpose of this invention is to offer the horizontal luminescence mold LED which can improve the fixed reinforcement 

to a substrate etc. with simple structure. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has a luminescence chip and the 
substrate section in which this luminescence chip is carried. It is the horizontal luminescence mold LED with which said substrate 
section is perpendicularly fixed to the external fixing section. In the horizontal luminescence mold LED with which it comes to take 
about the electrode pattern for performing electrical installation of said luminescence chip in said substrate section even at a rear-face 
side, and soldering immobilization of the electrode pattern of the edge of said substrate section is carried out to said fixing section It is 
characterized by a crevice being formed in the field above said substrate section base so that a pewter may press these both ends to 
said fixing section, and coming to form the metal layer which constitutes the part of said electrode pattern in the curved-surface 
section of said crevice at least in the both ends to which said substrate section is soldered. 

[0011] Thus, since a crevice is established in the both-ends side of the substrate section in this invention and he is trying to press the 
edge of the substrate section to the fixing sections (external substrate etc.), the bond strength of LED can be improved. When it was 
the former, when connection resilience was inadequate since LED is [ that vertical connection is only made and ], and pewter 
immobilization was carried out by the reflow method to an external substrate using a cream pewter, it had the case where a location 
gap of LED arose. Moreover, although the problem that LED dropped out was when a mounting substrate curved after mounting to a 
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substrate, -according to the above-mentioned structure, these problems can be solved and high dependability is acquired by location 
precision and the mechanical strength, or the reinforcement which was the need conventionally because of the improvement in pewter 
on the strength — public funds — since there is also no need of preparing the group plating section, there is also an advantage that a 
tooth space is effectively utilizable. 

[0012] moreover, said crevice — the flat surface of said fixing section, and abbreviation — it is characterized by becoming as a boiled- 
fish-paste configuration which crosses the both-ends side of said substrate section in the parallel direction. 

[0013] This boiled-fish-paste configuration is a configuration acquired by the manufacture approach shown by this invention, and has 
the advantage that it can realize without changing the conventional production process sharply so that it may mention later, the point 
further mentioned as a description of this invention here — a concave surface — the flat surface of the fixing section, and 
abbreviation — it is formed in the parallel direction. If it becomes as a crevice is only prepared, forming in the flat surface of the fixing 
section perpendicularly will also be considered, but although the adhesion area of a pewter increases in this case, since the force which 
presses a substrate edge to a root face is not produced, bigger connection resilience than before is not obtained. 
[0014] As the manufacture approach of the horizontal luminescence mold LED of this invention In the manufacture approach of 
carrying two or more luminescence chips in the substrate section by which patterning was carried out performing wirebonding, carrying 
out cutting division for every luminescence chip after that, and obtaining LED of the horizontal luminescence mold according to 
individual The process which forms a through hole in the both-ends part which serves as the soldering section of LED according to 
individual at the time of said patterning beforehand, It is characterized by cutting said through hole to coincidence at the time of 
cutting for every luminescence chip, and including the process which makes the curved surface of the through hole after this cutting 
the crevice which presses the both ends of the substrate section of each LED in the external fixing section. 

[0015] Thus, according to this invention, a high location precision and a high mechanical strength are obtained only by simple process 

addition of preparing a through hole at the time of patterning. 

[0016] 

[Embodiment of the Invention] The description of this invention is that it raised the adhesion force over a substrate in the conventional 
horizontal luminescence mold LED by not performing a process top, metal plating, etc. to the base of the LED substrate section, but 
establishing a crevice for whose connection force having been inadequate in the both-ends side of the LED substrate section. 
Moreover, it is in the point of having offered the approach of forming especially this crevice, without changing a process sharply. 
[001 7] Hereafter, one example by this invention is concretely explained with reference to drawing 1 R> 1 (a) thru/or (c). Drawing 1 (a) 
thru/or (c) are the plans, front views, and side elevations of the horizontal luminescence mold LED by this example (it is only hereafter 
described as LED), respectively. 

[0018] As shown in drawing 1 , the LED chip 1 is carried on the electrode pattern 4 of the substrate section 3 with the conductive 
paste 2. the electrode pattern 4 — the end face (metal plating section of the crevice 8 mentioned later) of the longitudinal direction of 
the substrate section 3 — passing — a rear face — moreover, the electrode pattern 5 is similarly taken about at the rear face through 
the end face (metal plating section of the crevice 8 mentioned later) of the longitudinal direction of the opposite side of the substrate 
section 3. Moreover, the LED chip 1 is connected to the electrode pattern 5 by the gold streak 6. The mold of the LED chip 1 and the 
gold streak 6 is carried out with resin 7. 

[0019] And the boiled-fish-paste-like crevice 8 is established in the both-ends side of the longitudinal direction of the substrate 
section 3. this crevice 8 — the base (C side) of the substrate section 3 — the upper part (namely, spacing — opening) — and it is 
formed so that an end face may be crossed. And metal plating is performed only to the concave surface of a crevice 8 by the metal 
layer of a both-ends side so that clearly from drawing 1 (c). Though natural, even if this is based on the production process of this LED 
mentioned later, and metal plating is performed all over the end face, it is satisfactory in any way. 

[0020] According to the structure of this LED, connection resilience can be improved when pewter connection is made at the external 
substrate 10. That is, since the crevice 8 is formed as shown in drawing 2 , the fixing force which a pewter 9 enters this crevice 8 and 
presses in P and the direction of Q among drawing occurs, and the adhesion force to the external substrate 10 improves. Since it was 
[ that connection of an external substrate and a perpendicular direction is only made, and ] as shown in drawing 5 when it was the 
former, connection resilience was inadequate, and since there was no metal layer in the pars basilaris ossis occipitalis of LED when 
carrying out pewter immobilization by the reflow method using a cream pewter, there was a case where a location gap of LED arose. 
Moreover, although the problem that LED dropped out was when a mounting substrate curved after mounting to a substrate, according 
to this example, the above-mentioned problem can be solved and high dependability is acquired by location precision and the 
mechanical strength. 

[0021] moreover, reinforcement as shown in drawing 4 — public funds — since there is also no need of forming the group plating 
section 106, there is also an advantage that a tooth space is effectively utilizable. 

[0022] By the way, in order to generate the above-mentioned P and the fixing force of the direction of Q, the connection section 
( drawing 2 lower part of the curved surface of a crevice 8) for pressing a both-ends side caudad is required. For example, since the 
force pressed caudad is not produced even if it establishes a crevice in the corner of the base of the substrate section 3, 
effectiveness like this example is not expectable. Or if it becomes as a crevice is only prepared, forming in the flat surface of the fixing 
section perpendicularly will also be considered, but although the adhesion area of a pewter increases in this case, since the force which 
presses a substrate edge to a root face is not produced, bigger connection resilience than before is not obtained. 

[0023] Moreover, as long as it is the structure of producing the force pressed caudad, it may not necessarily restrict to a boiled-fish- 
paste-like crevice and cross-section configurations may have the shape of a polygon, such as a trigonum and a rectangular head. 
Furthermore, a crevice may be formed in a part of end face even if it is not the configuration which crosses the whole end face. 
[0024] In addition, 1 1 shown in drawing 1 is a resist, and can avoid the resin crack at the time of pewter immobilization by preparing 
this. In case LED is soldered to the external substrate 10 By a pewter 9 being transmitted to the electrode patterns 4 and 5, and 
contacting resin 7 1) Although exfoliation with 2 resin 7 and the substrate section 3 which a crack produces to resin 7 arises from the 
difference in coefficient of linear expansion and the problem which a gold streak disconnects by 3 heat stress as a result that moisture 
invades into 4 luminescence chip may arise By preventing contact of this pewter 9 by the above-mentioned resist 1 1, the above- 
mentioned problem is avoidable. Epoxy, an acrylic, etc. can be used as an ingredient of a resist 11. 

[0025] Next, the manufacture approach of Above LED is explained with reference to the 1 production-process Fig. of drawing 3 R> 3. 
The approach shown in drawing 3 carries two or more luminescence chips in the substrate section by which patterning was carried out. 
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performs wirebondlng, and performs the manufacture approach of carrying out cutting division for every luminescence chip after that, 
and obtaining LED of the horizontal luminescence mold according to individual. 

[0026] Thus, although the method of perform fragmentation according to individual be a common knowledge technique as show in 
drawing 6 after make connection of much luminescence chips etc. at once, the description of this invention be in a point including the 
process which carry out metal plating of formation and the through hole wall for a through hole 12 to the both ends part which serve as 
the soldering section of LED according to individual at the time of patterning of a substrate beforehand. And as usual, after performing 
wire bonding, resin coating, etc., it divides for every luminescence chip along the dicing lines 13 and 14, and individual LED is obtained. 
[0027] Consequently, plating does not exist in the cutting plane of LED cut along the dicing line 13 conventionally like structure. On the 
other hand, although plating does not exist in the flat-surface section about the cutting plane of LED divided along the dicing line 14, 
plating exists in the curved-surface section, i.e., the divided wall of a through hole 12. And the wall of this through hole 12 serves as a 
crevice 8. 

[0028] Thus, LED created by the manufacture approach of this invention serves as the structure of having the crevice 8 of the shape 
of boiled fish paste which constitutes an electrode pattern at the edge which should carry out pewter immobilization. Here, although 
there will be no plating only in the flat-surface section in the both sides of a crevice 8, it applies to a crevice 8 from an LED lateral 
portion, and the electrode pattern serves as one continuation, and since it has the operation to which the pewter 9 which turned to the 
crevice 8 conventionally unlike structure moreover presses the edge of LED to the external substrate 10. very bigger bond strength 
than before is obtained. 

[0029] As mentioned above, LED which has big connection resilience can be offered, without requiring a major change, even if it 
compares with a process conventionally. 

[0030] In addition, in this example, although the thing of the type which makes wire connection by the gold streak as a luminescence 
chip was used, this invention is applicable also to the luminescence chip of the type which does not use a gold streak, for example. 
[0031] 

[Effect of the Invention] Since a crevice is established in the both-ends side of the substrate section of the horizontal luminescence 
mold LED and he is trying to press the edge of the substrate section to the fixing sections (external substrate etc.) according to this 
invention, the bond strength of LED can be improved. When it was the former, when connection resilience was inadequate since LED is 
[ that vertical connection is only made and ], and pewter immobilization was carried out by the reflow method to an external substrate 
using a cream pewter, it had the case where a location gap of LED arose. Moreover, although the problem that LED dropped out was 
when a mounting substrate curved after mounting to a substrate, according to the above-mentioned structure, these problems can be 
solved and high dependability is acquired by location precision and the mechanical strength. 

[0032] or the reinforcement conventionally prepared for the improvement in pewter on the strength — public funds — since it 
becomes unnecessary [ the group plating section ], a tooth space is effectively utilizable. 

[0033] Moreover, formation of said crevice is easily realizable by the manufacture approach of this invention of cutting a through hole, 
in this case, the configuration of a crevice — the flat surface of the fixing section, and abbreviation — it becomes the boiled-fish- 
paste configuration which crosses the both-ends side of the substrate section in the parallel direction. If it is this configuration, it can 
realize without changing the conventional production process sharply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) Or (c) is the plan, front view, and side elevation of the horizontal luminescence mold LED by one example of this 
invention, respectively. 

[Drawing 2] It is the side elevation showing the substrate connection condition of the horizontal luminescence mold LED by one 
example of this invention. 

[ Drawing 3] (a) And (b) is the plan and sectional view for explaining the production process of the horizontal luminescence mold LED by 
one example of this invention, respectively. 

[Drawing 4] It is the perspective view of the horizontal luminescence mold LED by the conventional example. 

[Drawing 5] It is the side elevation showing the substrate connection condition of the horizontal luminescence mold LED by the 

conventional example. 

[Drawing 6] (a) And (b) is the plan and sectional view for explaining the production process of the horizontal luminescence mold LED by 
the conventional example, respectively. 
[Description of Notations] 
1 Luminescence Chip 

3 Substrate Section 

4 Five Electrode pattern 

8 Crevice 

9 Pewter 

10 Fixing Section (External Substrate) 
12 Through Hole 
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